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1 2290296 

NUCLEATING AGENTS 

The invention relates to a polymeric con^osition comprising at least one polymeric material 
and at least one nucleating agent selected from the group consisting of compounds of 
fomiulae I to Vm. 

More particularly the invention relates to a process to enhance the degree of ciystallinity. the 
crystallization onset temperature, and the mechanical properties of polymeric materials. The 
invention relates further to the use of special imide compounds according to formulae I to 
Vni as nucleating agents for polymeric materials as well as to compositions, e. g. 
> masterbatches and liquid concentrates comprising said unide compounds. 

the physical properties wWch are improved by these nucleating agents (hereinafter called 
NA), are for example, aystallization tenqierature and/n mechanical properties like tensile 
strength or elongation at break. 

According to the invention, there is provided a polymeric composition comprising a polymeric 
material and a nucleating agent of formulae I to Vm 
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in which 

R ifnsl, is 

hydrogen, C,.24a]ky] (linear or branched). C,.|2cycloa]kyI, Q^taiyl. 
C4Mheteroaiyl. C,4«anlkyl, Cuialkaiyl, -Ci.j^fiikyksa^; 

paiticulariy hydrogen. C,.ualkyl Oinear or branchecQ. Cs4cycloalkyl, Ce-uaiyU 
C4.„hcteroaiyl. C^„aralkyl, Q.„alkaiyl, -C,,„alkylen4l7; 

preferably hydrogen. C^.j^aSkyl (linear or branched). Cj^qrcloalkyl, C6.isaiyl* 
C4.,2heteroaiyl. C,.,garallcyl. C,.„alkaiyl. -C,.,galkylen-R,; 

more preferably hydrogen. C,.,2alkyl (linear or brandied), cyclohexyl, phoiyl. 
biphenyl, C^uarallgrl. C7.ualkaiyl; 
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ifn>l 

Cj^alkylen (linear or branched), C5.„cycloalkylen. C^^A^len. 
C4^heteroaiylen. C7^aralkylen. C7.2«alkaiylea; 

particularly C,.„alkylen Qinear or branched), Cj^cycloalkylen. C6.t8axylen, 
C4.,gheteroazylen, C7.|8aralkylen« C7.i8alkaiylen: 

preferably C,.i2alkylen (linear or branched), Cj^cycloalkylen, C6.i2aiylen. 
C4.|2heteroaiylen, C:7.|,aralkylen, C:7.|8alkaiylen; 

more preferably Cj^alkylen (linear cm* branched), cyclohexylen, phenylen, 
biphenylen, C7.|2aralkylen, C7.|2alkaiylea: 

Ri, R2. R3 ^ independendy selected from hydrogen, Cj^alkyl Oinear or 
branched), Cj^^cycloalkyl, C^24^^ C4.24heteroaiyl« C^^aralkyU 
Cr^alkaryl, -NHR4; 

particulariy hydrogen, Cms^I^I (linear or branched), C5^cyc]oalkyL 
q5.,8aiyl C4.,|heteroaiyU C7.|gandkyl, C7.,galkaty 

preferably hydrogen, Cmalkyl (linear or branched), Cs^ycloaDcyl, 
C^i^l Cr^igaralkyl, C,. ggalkaiyl; 

more preferably hydrogen, C|.|2alkyl (linear or branched), cyclohexyl, 
phenyl, biphenyl, C7.|2aralkyl, C7.|2alkaiyl; 

R4 hydrogen, C,.24alkyl Oinear or branched), C3.,2cycIoalkyl, C^aiyl, 
C4.24heteroaiyl, C7.24aralkyl, C7.24alkaiyl, «C|^alkylen-R7; 

paiticulaily hydrogen, C,.i8alkyl (linear or branched), Cj^cycloalkyl, C6.igaiyl, 
C4.igheteroaiyl, C,.,garalkyl, CT^igalkaiyl, -Ci.igalkylen-R,; 
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preferably hydrogen. Ciaalkyl (linear or branched), Cj^cloalkyl. C«.„aiyl, 
C,.,iaralkyl. Ci.iialkaiyl; 

more preferably hydrogen. C,^kyl (linear or branched), cyclohexyl, phenyl. 
C7.uaralkyl, C^jjalkaiyl; 

Rj hydrogen. C,.j4alkyl (Unear or branched). -CHi-OH; particularly hydrogen, 
methyl: 

Rj ^H.-NHR4; 




X -CHj-. >CH-C„alkyl- oder -0-; paiticulariy -CHj-. >CH-CH„ -0-; 

n Is an int^er selected from 1 to 6, paiticulariy 1 to 4; 

m is an integer selected firom 0 to 4, particularly 0 to 2; 

The stractures are not limited to die isomers drawn in fonnulae I to Vm. 

Compounds of fonnulae I to Vm are known and can be produced acc(»ding to well known 
processes. 

Polymeric compositions according to die invention comprise die nucleating agent in an 
amount of from 0,01 to 5% by weight, preferably from 0.02 to 0.5% by weight, more 
preferably 0,02 to 03% by weight based on the polymeric material 

Another object of die invention is a process to enhance the degree of oystallinity. the 
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ciystallization onset temperatuie and/or mechanical properties of polymeric materials 
characterized in that 



in a first step at least one nucleating agent selected from the group consisting of 
compounds of formulae I to Vin - bptionaUy mixed with other nucleating agents 
according to the prior an - is added to the unmolten polymeric material and mixed 
according to known methods forming a mixture, 

in a second step said xnixture is melted forming a polymeric composition and 

in a third step said polymeric composition is processed according to known methods 

or . 

in a first step at least one nucleating agent selected from the group consisting of 
compounds of formulae I to Vm - optionally mixed with other nucleating agents 
according to the prior art - is added to the molten polymeric matmal and mixed 
accordmg to known methods fomiing a polymeric composition and 

in a second step said polymeric composition is processed according to known methods. 

The invention furthn' relates to the use of special imides according to the above-mentioned 
formulae I to Vm as nucleating agents for polymeric matmals. 

Especially suitable as nucleating agents are those of formula I in which 



R if n=l, is 

hydrogen, Ci.i^alkyl (linear or branched), cyclohexyl phenyl, biphenyl, 
C7.,2aralkyl C7.i2alkaiyl: 

ifn>l 

C|.8alkylen (linear or branched), cyclohexylen« phenylen, biphenylen. 
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C7.i3aralkyleiu Cf^^alkaiylen; 



Rp are independently selected from hydrogen, C,.t2alkyl Oinear or branched), 
cyclohexyl, phenyl biphenyl, C7.|2aialkyl C^uisalkaiyl; 

R4 hydrogen, C|.9alkyl (linear or branched), cyclohexyl, phenyl, Cf^tjaralkyl, 
C7.,2alkaiyl; 

.0H,.NHR4; 



R7 




n is an integer sdected firom 1 to 4. 

The amount of nucleating agent applied is of from 0,01 to 5%, preferably 0,02 to 0,5%, more 
preferably 0,02 to 0,3% based on the weight of polymeric material present in the composition. 

The use of such nucleating agents leads to enhanced physical prbpoties of polymeric 
compositions, especiaUy for polyolefms, such properties including improved haze, 
ciystallization temperature and mechanical properties. 

Further additives that can be added to a polymoic coxnposition according to the invention 
include antioxidants, such as sterically hindered phenols, secondary aromatic amines or 
thioethers. such as described in "KunststofT-Additive"- Gachter/MQller, 3rd Ed., 1990, pp 
42-50, the contents of which is incoiporated herein by reference; acid scavengers such as 
sodium-^ magnesium- or calcium stearates or -lactates, hydrotalcite, alkoxylated or 
hydroxylated amines; U.V. stabilizers such as sterically hindered amme (e.g. N*unsubstituted, 
N-acyl-substituted or N-alkylated 2,2,6t6-tetra-methyl-piperidinyl compounds, also known as 
hindered amine light stabilizers HALS); U.V. absorbers (e.g. 
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2-(2'-hydn)xy-phenyl)-bcn2triazoles, 2-hydioxy-bcn2ophcnoncs, I3-bis-(2-hydi6xybcnzoyl) 
benzene-salicylates, dnnamates or oxalic acid diamides); U.V. quenchers (e.g. benzoates or 
substituted benzoates), antistatic agents, flameproofing agents, softeners, plasticizers, 
lubricants, guard agents, metal deactivators, complexants, biocides, fungicides, other 
nucleating agents, fillers, pigments and otho* impact modifiers. 

Polymeric materials whose properties can be enhanced by the nucleating agent according to 
the invention, include homopolymers, copolymers and polymer blends of: 

cellulose acetate; cellulose acetatobu^te; cellulose acetopropionate; cresol*fonnaldehyde 
resins; caiboxymethylcellulose; cellulose nitrate; cellulose propionate; casein plastics; 
casein-formaldehyde resins; cellulose triacetate; ethyl cellulose; epoxy lesins; methyl ceUulose; 
melamine-fonnaldehyde resins; polyamide; polyamidimide; polyaciylonitrile; polybut-l-ene; 
polybut*2-ene; polybutylaciylate; poly(butylrae*teiephdia]ate); poly(ethyleneterephthalate); 
polycarbonate;poly(chloro-trifluoro-ethylene);poly(diallylphthalate);polyethylen^ 
polyethylene; polyether ketone; polyedierimide; polyethyleneoxide; polyethersulfqne; 
polytetrafluoroethylene; phenol- fomialdehyde resins; polyimide; polyisobutylene; 
polyisocyanurate; polymethaciylimide; polymethylmethaciylate; poly(4-methylpent-l-en6); 
poIy(a-methylstyiene); polyoxy-methylene; polyacetal; polypropylene; polyphenylene-ether; 
polyphenylenesulphide; polyphenylenesulfone; polystyrene; polysulfone; pdlyuretfiane; 
polyvinylacetate; polyvinylalcohol; polyvinylbutyral; chlorinated polyvinylchloride; 
pol yvinylidenefluoride; polyvinylidenechloride; polyvihylflupride; polyvinylchloride; 
polyvinylformaldehyd; polyvinylcarbazole; polyvinylpyrrolidone; silicon polymers; saturated 
polyesters; urea-formaldehyde resins; unsaturated polyesters; polyaciylates; polyrnethaciylate; 
polyaciylamtde; maleinate resins; phenolic resins; aniline resins; fiirane resins; carbamide resins; 
epoxide resins and silicon resins. 

Examples of suitable copolymers include: 

acrylonitrile/butadiene/acrylate; acrylonitrile/butadiene/styrene; acrylonitrileAnethylmeth- 
aoylate; acrylonitrile/styrene/aciylic ester, acrylonitrile/ethylene-propylene-diene/styrene; 
aciylonitrile/chlorinated polyethylene/styrene; ethylene/propylene; ethylene/propylene-diene; 
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cthylenc/vinylacctatc; ethylcnc/vinylalcohol; ethylenc/tctrafluoroethylenc; icira- 
fluorocthylene/hexafluoropropylcnc; methaciylatc/butodicnc/styrcnc; mclaminc/phcnol- 
fonnaldchyde; polyester blockamidc; pexfluoio-alkoxy-alkanc; styxcne/butadienc; styrene/ 
maleic acid anhydride; styiene/ownethylstyrenc; vinylchloridc/cthylcnc/mcthaciylate; 
vinylchloride/cthylcnc/vinylacctale; vinylchloride/inethylmctfiaciylate; vinylchloride/ octyl- 
acetate; vinylchloride/vinylacetate and vinylchlcmdeArinylidenechloride. 

Preferred polymeric materials whose properties can be improved by the nucleating agents 
according to the invention are polyolefms such as polyethylene (e.g. hi^ density polyethylene, 
low density polyethylene, linear low density polyethylene, or medium density polyethylene), 
polybutylcnc. poly-4-mcthylpentene and copolymers and mixtures/blends thereof as well as 
polyesters [e. g. poly-(etfaylenterephdialateX poly(butylenterephthalate)], polyamides and 
polyo)^methylen. 

The nucleating agents are especiaOy suitable for tte use in polyolefins and their copolymers 
prepared by using processmg catalysts known as Generation n to Generation V catalysts and 
which may or may have not (preferably have not) been subjected to a catalyst removal stq>. 

By the tenn "catalyst removal step" used herein is meant a step which comprises, for the purpose 
of actively removing the catalyst residue contained in the polymerized polyolefins, treating the 
polyolefms with the compounds which can react with the catalyst residue and inactivate or 
solubilize the residue, such as e^. alcohols or water and then removing the inactivated or 
solubilized catalyst residue by physical means such as filtration, washing, and centrifiiging. 

Thus, in the case of suspension polymmzation, the step of separating the resulting polymer from 
a dispersion medium such as a solvent or a liquified monomer does not fall under ttie 
above-mentioned definition of the catalyst residue-removal step, although the catalyst dissolved 
in the dispersion medium may be removed at the separation step. The step of adding a small 
amount of catalyst poisons such as ethers, alcohols, ketones, esters and water to the resulting 
polymer suspension with a gas such as steam or nitrogen to remove the dispersion medium also 
does not fall under the above-mentioned definition of the catalyst residue-removal step. 



i 
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What is meant by Generation I catalysts are titanium halide catalysts and an organo aluminium 
compound or an oigano aluminium halide. 

What is meant by Generation n catalysts are Generation I catalysts supported on an organo . 
magnesium compound or based on an organo chromium compound supported on SiOs* 

What is meant by a Generation III catalyst is a Ziegler type complex catalyst supported on a 
halogen containing magnesium compound. 

What is meant by a Generation IV catalyst is a Generation III catalyst with a silane donor. 

What is meant by a Generation V catalyst is a bis*indenyl organo titanium compound supported 
on alumoxane polymers or are bis<yclopentadienyl-titanium halides activated by almriinium 
alkyl compounds. 

Further generations of highly specific catalysts, especially useful for manufacturing higlily 
stereoregular poly-a-olefins, which are presently under development, belong in the sense of the 
present invention also to the aforementioned generations of supported catalyst systems. 
Examples for die microstracture of such highly stereoregular polyol^ins are given by 
syndiotactic polypropylene, isotactic stereoblock polymers, isotactic polypropylrae containing 
steric defects distributed along the polymer chain (so called anisotactic polypropylene) or 
stereoirregular stereoblock polymers. 

Due to the rapid progress in the development of supported newer generation catalyst systems (eg 
the metallocene catalysts) the conrniercial significance of these polymers with novel, hig^ily 
interesting properties increases more and more. However, residues of such further catalyst 
generations, as long as they contain metals of the 3d, 4d and 5d series of the periodic system 
supported analogously to the earlier catalyst generations, can also cause disadvantageous 
properties in the polymer, as long as such residues are not removed physically and are still 
present in the polymer even in a disactivated form. 

These Generations of Catalysts are described in the Twelfth Annual Intmiational Cionference 
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on Advances in the Stabilization and Controlled Degradation of Polymers held in Luzem, 
Switzerland, 21-23 May 1990 in an article on pages 181 to 196 inclusive by Rolf MQlhaupt 
entitled "New Trends in Polyolefin Catalysts and Influence on Polymer Stability". The contents 
of this article is incorporated herein by reference and especially Table I on page 1 84 describing 
the Generation of Catalysts: 

TABLE I Polyolefin Catalyst Evolution 



Generation Example Cat Act % Act Ti Stereoreg. Process Technology 

(gPP/gHhatm) (%hq)tins) 



I 


TiCVAIRj 


40 


0.01 


45% 


removal of cat. residues 












and atactic PP 




TiClj/AIEtja 


30 


0.1 


92% 


lenaoval of catalyst residues 


n 


MgCOEtjyriCVAIRj 


40000 




50% 


no removal of cat residues 




SiCVCpjCr 


40000 


HDFE 




(mainly HPDE/LLDPE) 


m 


ModTiajcat 


5000 


1 


95% 


no purification 




MgO/TiCVAlR, 


20000 


10 


92% 






•fester donor 










IV 


MgCl/ria4/AlRj 


40000 


18 


99% 


no purification 




•fsilane donor 








no extnision 


V 


Bis-indenyl-HR, on 


40000 


100 


99% 


novel PPs, nanow MWD 




(AlCHjO), 











in which R isan organogioop; HDPEtt h i g hd e nrity polyetby tme , f J J> PE iitmeay low density polyeihycne.Cipitcydopcnt«di ctliyU 
PP b polypropyle&t, MWD u nioleciilar weight disiribudM 



f. 
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Nucleating agents accoxJiiig to Ac invention ittiV ht iAAtA tO thfi pOlymeiiC material DefOTC. 
during or after die polymerizadon step and may be added in solid or molten fonn, in solution 
pi^erably as a liquid concentrate or as a solid masteifoatch composition containing S to 80% 
(pieferably 10 to 50%) by weight of the nucleating agents and 95 to 20% (preferably 90 to 50%) 
by weight of a solvent or a solid polymeric material which is identical or compatible with the 
material to be stabflized* 

Nucleating agents according to the invention may be incorporated by known methods into the 
polymeric material. Of importance is diy-blending of the compositions according to the 
invention with the polymerflufforcoating shaped polyinerparticles,e.g.polymm spheres, with 
the nucleating agents in the fonn of a molten liquid, a solution or suspmsion/dispersion. Of 
particular importance is blending of the compounds witii thermoplastic polymers in the melt, for 
example in a melt blender or during the formation of shaped articles, including films, tubes, 
fibres and foams by extrusion, injection molding, blow molding, roto-molding, spinning or wire 
coating. The nucleating agents according to the invration are paiticulariy useful for 
polypropylene and polyethylene, polyester, polyamide and polyoxymethylene articles of every 
type. 

For avoidance of doubt, where a symbol appears more than once in a formula or once in two 
different formulae, its significances are independent unless indicated to the contrary . Any group 
capable of being linear or brandied is linear or branched unless indicated to the contrary. 
Further, where a range is given, the figures defining the range are included therein. The 
abbreviation t-bu^l means tertiaiy bu^l, ^{CR^. 

Nucleating agents according to the invention improve the thermal and/or mechanical properties 
of the polymer material without influencing negatively the processing properties of the said 
polymeric material. But not all properties may be influenced or improved at the same time. This 
offers the opportunity to modify exacdy the properties needed for a certain application by 
choosing the right nucleating agent Furthermore the compounds claimed show advantages 
concerning polymer compatibility over nucleating agents according to the prior art, e. g. the 
phthalimides claimed in DE 1 951 632. 



EKamnle I 

0 
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The invention will now be illustrated by the following examples. 
I, prena ration of the nncle ating ag ents acconUng the liiveiition 

Synthesis of 1 .3-phenvlen-N.N-bis-sueeinimidB . 

0 

To a stirred solution of 0. 1 mol succinic anhydride in 100 ml acetone at fO'C a solution of 0.05 
mol 13-phenylenediamine in 60 ml acetone is added during 30 min. After 2 h of additional 
refluxing the solid is filtered off and dried. It is heated witii 2 g sodium acetate and 021 moles 
acetic anhydride for 3 h at 70°C. 100 ml water are added, stined for 1 h. filtered, washed 
intensively with hot water and dried. Yield: 72%. iiq>. 203**C 



EKflmnle 2 ' 



Synthesis of 1 ,2-ohenvlen>N^>bis>suceinimide ^ ^ 



To a stined solution of 0.1 mol succinic anhydride in 100 ml acetone at 50^C a solution of 0.05 
mol i;2*pbenylenediamine in 60 ml acetone is added during 30 min. After 2 h of additional 
refluxing the solid is filtered off and dried. It is heated with 2 g sodium acetate and 0.21 moles 
acetic anhydride for 2 h at K^C. 150 ml water are added, stined for I h, filtered and 
reciy stallized from hot water and dried. Yield: 32%, mp. >2S0^C . 

Exawpk 3 

Synthesis of 1 ,4-Dhenvlene-N.N-bis-succinimide 

To a stirred solution of 0.2 mol succinic anhydride in 150 ml acetone a solution of 0. 1 mol 
1 ,4-phenylenediamine in 50 ml acetone is added during 30 min. After 2 h of additional refluxing 
the solvent is stripped in vacuo and 2 g sodium acetate and 03 moles acetic anhydride are added. 
The reaction mixture is stirred for 3 h at TO^'C then the separated coloriess ciystals are collected 
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on a BQchno* funnel, washed wiUi cold water and dried. The raw product is reciystallized fiom 
water. Yiel± 42%. mp.: 254 • 256«C . 




Synthesis of ethvlene-NJ*?-bis-succmfanide 



To a stirred solution of 0.1 mol succinic anhydride in 50 ml acetone a solution of 0.05 mol 
etbylenediamine in 50 ml acetone is added during 30 min. After 1 h of refluxing the solid is 
filtered off and dried. It is heated with 2 g sodium acetate and 0.21 moles acetic anhydride for 
2 h at TO'C. 1 10 ml v/ater are added, stirred for 1 h, filtered and reciystallized ftom hot water 
and dried Yield: 62%. mp. 255°C 

0 

Eiample S 

Synthesis of f4.4^diainino-diDhenvl>methaneVN,N>bis>succinimide ^ ^^"^-""^ 

To a stined solution of 0.1 mol succinic anhydride in 100 ml acetone a solution of O.OS mol 
4,4 -diamino*diphenyl-metbane in SO ml acetone is added during 30 min. After 1 h of refluxing 
the solid is filtered off and dried. It is heated with 2 g sodium acetate and 0<21 moles acetic 
anhydride for 2 h at 70^C. 200 ml water aie added* stined for 1 h, filtered and reciystallized from 
DMF/water and dried. Yield: 68%. mp. IfiS^'C. 



Synthesis of ethvlene>RN-bis>rbicvclor2.2.21dibenzo-octadien>dicari)oximide^ 

To a stined solution of 0.1 mol bicyclo[2.2.2]dibenzo-octadien-dicarboxylic anhydride in 200 
ml acetone a solution of 0.05 mol ethylendiamine in 50 ml acetone is added during 30 min. After 
1 h of reflux 2 g sodium a cetate and OJZl moles acetic anhydride are added and refluxed for 15 
h. 200 ml water are added, refluxed for 1 h. filtered, reciystallized from dioxane and dried. 
Yield: 10%, mp.>250^C. 



Example <? 




15 

EKamglB 7 1 ? 

Synthesis of ethvlgnft>N.N>biWnorfaon-4-gTw1icflrhoxifnidel IT 

0 

To a stirred solution of O.I mol of noifoonradicaiboxylic anhydride in 100 ml acetone, a solution 
of 0.05 mols cthylendiamine in 100 ml acetone is slowly added. After refluxing the mixture for 
2 h« it is cooled, filtered and dried. This substance is stirred for 2 h at 60^C with a nuxture of 2 
g sodium acetate and 10 ml acetic anhydride. 50 ml water are added, stirred for 1 h, filtered and 
dried. The raw product is recfystallized from toluene. Yield: 43%, mp. 244 - 248X. 

iExamplI? y 




Synthesis of n henvUN-bis-n ^flivdroxv-methvl V7-oxo-noTbon-4-en-dicaiboximidel 

To a stirred solution of 0.1 mol maleic anhydride in 150 ml acetone a solution of 0.1 mol aniline 
in 50 ml acetone is added during 30 min. After 2 h of reflux 2 g sodium acetate and 0.21 moles 
acetic anhydride are added and refluxed for 2.5 h. 200 ml water are added, refluxed for 1 h, 
filtered and reciy stallized from cyclohexane and dried This substance is reacted with 0.075 mols 
furf uiylalcohol in 100 ml toluene at 70^C for 12 h. The product is filtered off and rectystallized 
from ethyl acetate. Yield: 58%, mp. 154''C. 




Synthesis of 1 .4>phenvlene>NJ^-bis-f l-fhvdroxv-methvlV7-oxo>noTi)on^n-dicari)Oximide^ 



To a stirred solution of 0.2 mol maleic anhydride in 150 ml acetone a solution of 0.1 mol 
1 ,4-phenylenediamine in 50 ml acetone is added during 30 min. After 1 h of reflux 2 g sodium 
acetate and 0.21 moles acetic anhydride are added and refluxed for 5 h. 200 ml water are added, 
refluxed for 1 h., filtered after cooling and reciystallized fiom DMF and dried. This substance 
is reacted with 0.1 mol furfiirylalcohol in 100 ml toluene at 70"C for 10 h. The product is filtered 
off and washed with methanol. Yiel± 27%, mp. >250^. 



'* 0 



Synthesis of trimellitic ac id imide^anilide ^ 



To OA mol of the methyl ester of trimellitic acid imide OJ mol aniline and 100 ml decalin is 
added The mixture is heated until the theoretical amount of methanol is distilled off (12 h.). 
After cooling the precipitated product is filtered off and dried. For further purification the raw 
product is reciystallized from dimethylacetamide. Yield: 86%. mp. >2S0X. 

Rifiiiniilft 11 B Comparative n^mnltt according to the prior art 

Synthesis of 1 -3-phenvlen>N,N-bis-phthalimide 

To a stirred refluxing solution of 0^ mol phthalic anhydride in 200 ml acetic acid a solution of 
0.1 mol 13-phenylenediamine in 100 ml acetic acid is added during 30 min. After 2 h of 
additional stining the off white precipitate is collected on a BUchner funnel, washed neutral with 
water, acetone and dried Yield* 62%, mp.: >2S0''C 

U. IVoduction of the poivHieric compositiops according to the ipveiitlon 

FfXamplw 12 * 17 

Polymeric compositions containing 

1 00.0 parts 3"^ generation random polypropylene copolymer (MH 7) 

0.05 parts Irganox^lOlO 

0.1 pans Sandostab^P-EPQ 

0.1 parts calcium stearate 

O.I parts nucleating agent according to table 1 below 



are prepared by diy blending the components and extruding this mixture at 210X on a Handle 
single screw extm'der. The resulting pellets are then injection molded on an Ari)uig injection 

f. 
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molding machine at 245*'C to fonn plaques of 100 x 100 x 1 mm^ 



EKamnto 18 to 22 

Polymeric compositions containing 

1 00.0 paits 3"" genmtion random polypropylene copolymer (MFI 7) 
0.05 parts Iiganbx^lOlO 
0 J parts Sandostab*P-EPQ 



FfTtamplM 23 to 2f 

Polymmc compositions containing 

100.0 parts 3"^ generation random polypropylene copolymer (MFI 6) 
0.05 parts Iiganox^lOlO 
0.1 parts Sandostab*P-EPQ 



0.1 parts 
0.3 parts 



calcium stearate 



nucleating agent according to table 1 below 



are prcparod according to ttie.proceduie given in the examples 12 to 17. 



0.1 parts 
0.1 parts 



calcium stearate 



nudeatiqg agent according to table 1 below 



axe prepared according to the procedure given in the examples 12 to 17. 



Examples 27 to 29 



Polymeric compositions containing 



100.0 parts 
0.05 parts 



3"^ generation random polypropylene copolymer (MFI 6) 
Iiganox^lOlO 



18 

0.1 paits Sandostab* P-EPQ 

0.1 parts calcium stearate 

0.3 parts nucleating agent according to table 1 below 

are prepared acoonding to the procedure given in the examples 1 2 to 1 7. 

The following properties are determined: 

the melt flow index of the granules of the polymeric composition after die first extrusion 
according to ASTM D - 1238*7a/L 

the yellowness index of the injection molded plaques according to ASTM D - 1 925-70 
(reflection) 

- the haze vdues of the injection molded plaques acconiing to ASTM D* 1003/70 

the crystallisation onset temperature (COT). For this purpose samples of about 3 mg are 
punchedoutof the middle of the plagues and the COT is determined with aMettlerDSC 
20 (200X to SO^'C. -lOX min'). 

The textile strength (TS) according to DIN S3 4S5: 

From the injection molded plaques samples are cut perpendicular to the injection 
direction. The values for TS given in the tables below are the averages of S 
measurements. 

All test results are summarized in the tables 1 and 2. 



a 



o 

9 



§ 

I 

E 
o 
u 

•s 

i 

1 



o 

I 

I 

c 



2 

60 

e 

I 

s 

I 

8 

I 

s. 

o 

CO 

1 




CM 



I 

G 
9 



O 



C 

o 
•a 

1 

E 
o 
u 
o 

§ 

I 



1 
I 



60 

e 



i 



§ 



i 

1 

1 

O 



[2 i. 



u 

o 



.1 

a CO ' 

I » 
I g. 



C 
60 

E 



o 

Z- 
E 



ON ^ 

00 ri o 
CM cn cn 



5 



s s s 



s s.s 



M r4 



o in 



Ci o 



Xfi fO CO 

o o' d 



00 ov 



^ » 



00 o\ 



^ » S 



